The use of some recently developed and promising mental health treatments is likely to be restricted by their high cost. Cost-effectiveness studies, however, suggest that high treatment costs may be offset by associated reductions in inpatient service use. In view of the considerable variation in the cost of inpatient treatment for the mentally ill, it may be cost-efficient to use high-cost treatments for frequent hospital users but not for others. To illustrate this principle, we examine 9-year trends in inpatient costs incurred by schizophrenia patients discharged from Department of Veterans' Affairs medical centers across the country in fiscal year (FY) 1982. Even in the absence of specific intervention, average inpatient costs in this sample fell 49 percent, from $7,368 per patient in FY 1983 to $3,770 per patient in FY 1990, reducing the potential for inpatient cost offsets over time. Sensitivity analyses of potential inpatient cost offsets were conducted using a range estimate both for the cost of treatment and for resulting reductions in inpatient expense. Assuming effectiveness in a middle range, high-cost intervention was projected to be cost-neutral for the 25 percent of the sample with the highest rates of baseline hospital use for a duration of 1-3 years. Although our specific model had low predictive power,
tients to receive expensive treatment.
During the past decade, experimental studies have suggested that a number of costly mental health interventions such as intensive case management (Stein and Test 1980; Olfson 1990 ) and clozapine pharmacotherapy (Honigfeld and Patin 1990; Meltzer et al. 1990 ) may offer substantial benefits to many chronically mentally ill patients. However, in view of both continuing pressure to reduce the nation's health care expenditures (Schroeder and Cantor 1991) and limited funding for public mental health programs in many parts of the country (Reid 1990; New York Times 1991) , it seems likely that high-cost mental health services will have to be rationed, at least in the public sector. One criterion that has been used to select patients for costly services is a recent history of high service use (Olfson 1990; Revicki et al. 1990 ). If there is considerable variation in the cost of inpatient treatment of the mentally ill, it may be cost-efficient to use "high-cost" alternative treatments for those who use hospitals frequently but not for others.
Despite the widespread recognition that targeting expensive services to high-cost patients is advantageous, systematic strategies for rationing have not been previously discussed. Such strategies would ideally identify patients for whom high-cost interventions are most likely to be cost-effective without excessively restricting the eligible Reprint requests should be sent to Dr. R. Rosenheck, NEPEC (182) , VA Medical Center, 950 Campbell Ave., West Haven, CT 06516. population or requiring costly additional data collection. Since inpatient care accounts for the largest portion of mental health costs, at least among the chronically mentally ill in the public sector (Weisbrod 1983; Dickey et al. 1986a Dickey et al. , 1986b , a simple method for targeting high-cost treatment of these patients would be to examine factors that predict future inpatient costs. Past studies have shown that the strongest and most easily measured predictor of inpatient usage, and therefore cost, is past inpatient usage (Fontana and Dowds 1975; Gruber 1982) . Although not based on an empirical predictive model, past hospitalization was used, for example, to set capitation categories for the Monroe-Livingston County capitation experiment (Lehman 1987) . Similar approaches have also been tried, with varying success, in research studies of capitation in general medical domains (McClure 1984) . If future inpatient expenditures could be predicted for specific patient subgroups, then it would be possible to identify prospectively those groups for whom costly interventions are most likely to yield savings large enough to offset the additional expense of high-cost treatment. Although this approach is significantly limited by the fact that it excludes the cost of community care and changes in productivity, as well as the clinical benefit of expensive treatment, it is useful as a conceptual approach that could be applied in future studies using more complete data.
This article presents national data from the Department of Veterans Affairs' (VA) health care system to illustrate this concept. Using these data we (1) trace long-term inpatient service usage and costs among schizophrenia patients; (2) determine whether baseline usage is significantly related to future inpatient costs; (3) identify subgroups of patients for whom high-cost treatment may result in inpatient cost offsets sufficient to produce overall costneutrality; and (4) project the number of years during which inpatient costs may be offset.
Methods

Sources of Data.
Data for this study were derived from four computerized VA data bases: (1) the Patient Treatment File (PTF), (2) the Census file, (3) the Outpatient file, and (4) the Compensation and Pension (C&P) file. The PTF contains discharge abstracts for all VA discharges occurring during each fiscal year (FY) (October 1-September 30). Each record includes a unique patient identifier (scrambled Social Security number) and patient-specific data on age, race, marital status, and current VA compensation and pension status. Also included are admission and discharge dates; codes identifying the discharging service (psychiatry, medicine, surgery, etc.); and both a primary discharge diagnosis (the diagnosis responsible for the length of stay) and up to eight secondary diagnoses, coded according to the International Classification of Diseases (ICD-9; World Health Organization 1978). The Census file includes the same data for patients remaining in VA facilities on the last day of each fiscal year. The Outpatient file (in use since 1987) documents each outpatient contact by date of contact and type of service delivered. Finally, the C&P file is a payment record that identifies all current recipients of VA benefits.
Study Population. All patients discharged from VA psychiatric units with a primary diagnosis of schizophrenia (ICD-9 code 295.xx) during FY 1982 (n = 28,044) were identified, and a file was created containing all their VA hospital episodes of care from FY 1982 through FY 1990 . To minimize the impact of entrenched institutional dependency on the findings, patients who had been continuously hospitalized for 1 full year or more during the 9-year period (n = 3,212) were dropped from the study.
1 This exclusion left 24,832 veterans (89% of the original cohort) in the final sample. Data from all four service files show that 16,250 of these veterans (65%) used VA health services in FY 1990 and that an additional 2,058 (8%) were receiving VA compensation or pensions. Thus, 18,308 of these veterans (74%) were alive in FY 1990 and known to be eligible for VA health care services. Analyses were run on both the total study population and this subgroup. Since results were not substantially different for these two samples, we present data from the entire study sample, ensured that neither mortality nor loss of eligibility for VA services appears to have had a substantial impact on the findings.
Estimating the Per Diem Cost of VA Inpatient Services. The mon-'This exclusion is not meant to suggest that these patients should be excluded from high-cost treatment, but merely that they would add another complicating feature to the analysis of the data presented here. They are, of course, among the highest priority patients for such treatment. It is notable that in 82 percent of the excluded cases, the first year of the study was the year of full hospitalization.
etary value of VA inpatient services was estimated using the VA's national Cost Distribution Report (CDR). The CDR is a facility-byfacility accounting system that identifies total expenditures and unit costs associated with specific types of VA inpatient and outpatient health care services. In addition to direct health care costs (e.g., personnel services, medications, and supplies), indirect costs (e.g., administration, building maintenance, engineering service, and building and equipment depreciation) are also distributed to specific health care programs using standardized accounting procedures. In this study, we used FY 1990 data from the national CDR summary to estimate average per diem costs for psychiatric care ($215.28 
Data Presentation and Analysis.
Long-term trends in service use and costs. The total number of days of hospitalization for schizophrenia during the index year (FY 1982) was determined for each veteran. The study sample was then stratified into five baseline-year utilization groups (the three lowest quartiles, the next highest 15%, and the highest 10%). The mean days of hospital care in psychiatric and nonpsychiatric programs was then determined for each year from FY 1982 to FY 1990 2 2 A problem with data censoring may be entailed when stays cross from one fiscal year to another. To check the magnitude of this effect, we identified all patients with hospital stays crossing from one year to another (about 10% of the total) and ran the multivariate analyses with these The total cost of VA inpatient care for each veteran during each of these fiscal years was calculated using the number of days of each of the four types of inpatient care and the corresponding average per diem rates for each type of care. Trends in average VA inpatient cost over the 9 years were tabulated for each of the baseline utilization groups. One-way analysis of variance (ANOVA) was used to evaluate the significance of differences in average cost between the five groups for each year.
Predictors of long-term inpatient cost. To evaluate the relationship between service use during the index year and subsequent costs, a series of bivariate correlation analyses was conducted between FY 1982 days of care and inpatient costs during each year from FY 1983 to FY 1990. To examine other factors influencing costs, multivariate analyses (ordinary least squares regression) were also conducted, in which the inpatient costs each year were again the dependent variables. In addition to baseline usage, independent variables included age, race, marital status, and compensation and pension status at the time of the index episode. Patients with either a secondary diagnosis of or a primary hospitalization for substance abuse during the index year were classified as mentally ill chemical abusers (MICAs) and dummy coded (1 = MICA, 0 = non-MICA) in the multivariate analysis.
Potential cost neutrality of high-cost treatment. To identify utilization subgroups for whom high-cost interventions may be patients excluded. Since differences in results were negligible, we feel confident that this problem has a minimal effect on our findings. cost-neutral, the impact of these interventions was modeled using alternative projections for (1) the cost of the intervention and (2) associated savings in inpatient treatment costs.
Current VA personnel and pharmacy data were used to estimate the average annual cost per patient of two high-cost services: intensive case management and clozapine pharmacotherapy. On the basis of the first author's experience implementing a VA demonstration project in intensive case management, the average annual VA cost per patient was estimated to be $4,000.
3 The cost of clozapine treatment in the VA (assuming current commercial drug costs and use of the VA's own blood monitoring system) was estimated to be $5,500 per year for a patient receiving a 400-mg/day dose for 1 full year.
Estimates were also made of the potential inpatient savings associated with these interventions. Data from cost studies of alternative psychosocial treatments (Weisbrod 1983; Bond 1984; Dickey et al. 1986a Dickey et al. , 1986b and of clozapine treatment (Meltzer et al. 1990; Revicki et al. 1990 ) suggest that high-cost interventions may result in inpatient savings ranging from 15 to 85 percent per patient per year, as compared with standard psychiatric treatment. The extremely wide range in effectiveness reflects differences in the quality of both the study methods and the interventions tested, and variation in the proportion of nonresponders in each study. This variation does not reduce the value of our presentation; the goal here is merely to demonstrate a conceptual approach, not to assess the specific effectiveness of these interventions.
A sensitivity analysis was conducted using both the $4,000 and $5,500 estimates of treatment costs, and the high (85%) and low (15%) estimates of cost savings for specially treated patients compared with control patients, as reported in published studies. Because of the extreme range in cost savings estimates, an intermediate value (50%) was also applied to the sensitivity analysis. All six possible combinations of cost estimates and savings rates were used to determine the cost offset threshold associated with each set of treatment specifications (see table 1). A cost offset threshold is the minimum annual inpatient cost for which the expense of a high-cost intervention can be offset by resulting inpatient savings (compared with standard care controls). For example, a $4,000 intervention that results in a 50 percent inpatient savings has a cost offset threshold of $8,000. Only patients with an annual cost higher than the cost offset threshold can achieve cost-neutrality under these treatment specifications.
A series of logistic regression analyses was conducted to examine the relationship between baseline usage (FY 1982 hospital days) and the likelihood of meeting the cost offset threshold in each postindex year (a dichotomous outcome variable in which 1 = meeting or exceeding the cost offset threshold and 0 = being below the threshold).
Results
Study Sample. At the time of the index discharge, the mean age This decline was consistently found across separate age cohorts, with the rate of decline somewhat higher among older patients (data available on request). When usage is examined for each of the baseline utilization groups (figure 1), it is notable that the FY 1982 rank order of days used by the groups is maintained across the years. However, the substantial initial differences between the groups attenuate over time. For example, the average Group V veteran used more than 15 times as many inpatient psychiatric days in FY 1982 as the average Group I veteran, 3 times as many in FY 1983, and only 1.7 times as many in FY 1990.
Average Annual Inpatient
Costs. As shown in figure 2, trends for average inpatient costs closely parallel usage trends. Averaging across groups, annual inpatient costs declined 48.8 percent, set. As shown in table 3, the potential for cost-neutrality with high-cost treatment is clearly greatest among the highest baseline utilization groups. Only one inpatient cost offset year was observed among Group I and II patients, who represent 50 percent of the total sample. Under the most liberal cost-of-care and inpatient savings estimates (Condition A), savings would be equal to or greater than treatment costs for the highest two baseline utilization groups for all 8 years. However, in view of the progressive decline in annual inpatient costs over the years, cost offsets resulting in total costneutrality are less likely in later years under midrange conditions (C and D in table 3). Under the midrange conditions, cost-neutrality would be predicted to occur for no more than 3 years and only FY 1983 FY 1984 FY 1985 FY 1986 FY 1987 FY 1988 FY 1989 FY 1990 II (n = 6,064) III (n = 6,120) IV (n = 3,725) V (n = 2,455) 
Group
A
Discussion
The longitudinal data presented in this article reveal a wide range of inpatient service usage and cost levels among VA inpatients hospitalized with a clinical diagnosis of schizophrenia. In the index year of this study, the lowest quarnle of users accounted for only one-third as many inpatient days and dollars as users in the highest tenth. Just as striking as this wide variation is the substantial and sustained decline in inpatient service usage and costs during the 8 postindex years. This decline in usage is most marked among those who used the most hospital services during the index year, but it is also apparent among virtually all utilization subgroups and all age groups.
These changes in usage could perhaps be explained by a general decline in bed days of care (BDOC) per patient per year in the VA during the period under study, especially after diagnosticrelated group-based budgeting was introduced in 1984. In our study population, however, BDOC per patient declined most markedly between 1983 and 1986, during which time the average BDOC per year for psychiatric inpatients in the VA increased slightly (2.4%) (Rosenheck et al. 1990 ). Thus, changes in usage in this study population cannot be attributed to general VA system trends.
Given these data, the clinical impression that the chronically mentally ill are regular and continuous users of inpatient services has been revised. As is consistent with evidence from other longitudinal studies (e.g., Harding et al. 1987) , most schizophrenia patients eventually adapt to community living, making less and less use of hospital care over time. However, inpatient service usage, although reduced, remains significant among these patients after 8 years; it averages 13 days per year at a cost of $3,770 per patient per year. Although such costs are substantial, their reduction alone would not result in savings large enough to offset high-cost treatment.
Although this study did not address the actual inpatient cost savings of any particular mental health intervention, the data do permit us to place an upper limit on potential savings. That is, they may be used to reasonably predict usage of inpatient treatment by groups not receiving innovative treatments-that is, the control group costs against which potential savings would be compared. Although the predictive power of our models was small, the type of data presented here could allow identification of utilization subgroups for whom high-cost treatment is most likely to be costneutral. If we were assessing a cohort of patients at the end of FY 1982 for possible high-cost treatment, given the type of information presented and assuming midrange treatment conditions, Note.-All odds ratios are significant at the p < 0.0001 level; FY = fiscal year.
inpatient cost-neutrality would appear to be possible for those veterans whose index-year service use placed them in the top 25 percent of the sample for a duration of 2-3 years. Thus, from the perspective of inpatient cost-efficiency, (1) only a modest proportion of schizophrenia patients are candidates for high-cost treatment, and (2) it is possible to identify those subgroups that are most likely to be cost-neutral using easily obtainable data such as those presented here.
The striking decline in inpatient service usage and cost over time in this population signals a notable decline in the potential for costneutrality with high-cost treatment, at least with respect to inpatient costs. Inpatient cost offsets thus do not appear likely to be sustained over very long periods. The data reported here remind mental health policymakers and administrators that high-cost mental health interventions cannot be judged globally as cost-neutral or cost-effective. Cost-neutrality or cost-effectiveness can be meaningfully established only for particular patient groups and during delineated periods of time.
Several limitations of this study must be acknowledged: the lack of standardized clinical or diagnostic information on the patients studied; the incompleteness of the available usage and cost data; and the imprecise prediction of future costs. In the absence of standardized DSM-III-R (American Psychiatric Association 1987) diagnostic data, this study must not be regarded as a study of the clinical course or outcome of schizophrenia. It is notable, however, that almost half of the study sample was receiving VA disability compensation for schizophrenia and that, of those readmitted for a psychiatric disorder, 97 percent had a second inpatient episode in which schizophrenia was the primary diagnosis. Therefore, although definitive diagnostic evidence is not available, we feel the sample does represent the typical spectrum of male public sector schizophrenia patients. Since actual treatment decisions are likely to be made on the basis of clinical diagnosis rather than standardized research assessments, it is appropriate to use clinical diagnosis to characterize patients in studies such as this one.
The incompleteness of the cost data poses a somewhat more difficult problem from several points of view. In the absence of information on the use of services other than VA hospital care (e.g., outpatient treatment services, halfway houses, nursing homes, non-VA inpatient services, or the criminal justice system), it remains possible that the decline in inpatient usage and costs reported here merely reflects a transfer of the care and cost burden to other providers rather than a true decline in service use or costs. Three points, however, can be made on this issue. First, even if some proportion of the cost of care is shifted to other providers, the observation of a sharp decline in inpatient service usage after an index hospitalization is of immediate importance to those funding the inpatient portion of care. Second, data from more complete cost studies (Weisbrod 1983; Bond 1984; Dickey et al. 1986a Dickey et al. , 1986b suggest that 54-92 percent of all health service costs incurred by the chronically mentally ill are attributable to inpatient care provided by institutions like the VA medical centers. We therefore believe that the majority of service costs are captured in our data. Third, in view of the special entitlement of veterans to VA services and considering that more than 60 percent of the veterans in this study receive VA support payments, it seems likely that an exceptionally large proportion of the most costly services used by these veterans would come from the VA and are documented in this study. Preliminary data from an outcome study of VA frequent hospital users conducted by the first author, for example, suggest that only 2.4 percent of inpatient days and less than 20 percent of outpatient visits by VA psychiatric patients are provided by non-VA health care agencies, and that 93 percent of all VA costs among these high service users are inpatient costs. It would thus appear that most health care and social costs incurred by the veterans in this study, and the costs that are most subject to change, are the inpatient costs on which we have presented comprehensive information.
It must also be recognized that patients likely to require a great deal of inpatient care may also require substantial resources from outpatient providers and others. It is thus possible that the cost of services other than VA inpatient care might be quite large and that their reduction might offset the cost of expensive intervention, even after the projected 1-3 years' duration of potential savings in VA inpatient costs.
One further limitation in our cost data is the lack of information on increased productivity. Weisbrod (1983) reported increased employment earnings as a consequence of intensive community care, and casual clinical reports suggest that some schizophrenia patients may make dramatic im-provements in their employment status during clozapine treatment. Such benefits might, in themselves, offset the cost of treatment for some patients, even if health service usage levels remain low. This possibility cannot be assessed, however, from any currently available data.
A third limitation of this study is the large unexplained variance in costs. The regression models presented here predicted only a small proportion of the total variance in cost, a proportion that, not surprisingly, declines over time. In addition to past usage, many factors, including personal history, treatment availability, and treatment compliance, influence service usage and costs among schizophrenia patients. The inclusion of standardized measures of clinical status, social supports, employment, residential status, and past outpatient service usage might further improve our models, but such data would be costly to collect. Data on inpatient use during a longer index period (e.g., 2-3 years) might also improve predictive power. Additional efforts to identify easily accessed predictors of high service usage on the national level are clearly needed for treatment-targeting efforts like the one presented here. Thus, while the data presented here do not demonstrate a full working model, they do serve to illustrate a conceptual approach that requires further development and refinement.
Conclusion
Fiscally responsible use of highcost interventions requires sustained attention to the patient selection process, even beyond the setting of initial entry criteria. Students of the "product life cycle of medical technology" have observed that clinical innovations that are demonstrated to be cost-effective in carefully conducted experimental studies are often applied, in subsequent and more routine clinical practice, to much broader patient populations-populations for whom they are unlikely to be cost-neutral (Williams 1983) . Changing usage patterns and economic conditions may also result in changes in the costeffectiveness of treatments, and these changes should be periodically evaluated. The potential for cost neutrality or savings should not be the only criterion used to select patients to receive expensive mental health treatment, but it should surely be one consideration, in addition to demonstrable clinical effectiveness, especially in times of restricted funding.
